Taiwanese Begonia species are exceptional for their extensive variation in chromosome numbers (2n=22, 26, 36, 38, 52, 60, 64, 82) , suggesting that interspecifi c hybridizations, polyploidy, and aneuploidy, mechanisms seldom observed in other Asian Begonia, should have been crucial in generating the high begonia endemicity (71%) in Taiwan. This proposition is supported by observations and documentations of frequent natural hybridizations in Taiwan when two species occur sympatrically. Furthermore among the four named and two undescribed Begonia natural hybrids, artifi cial hybridizations and molecular data revealed three cases of unidirectional hybridization, an evocative phenomenon for understanding the history of hybrid origins. To further elucidate the complicated evolutionary history of Taiwanese Begonia, DNA sequences of two low-copy nuclear genes and cpDNA spacers were analyzed for Taiwanese and representative Begonia from adjacent Asian regions. The nuclear and cpDNA gene trees all support that B. ravenii and B. fenicis (both sect. Diploclinium) are distantly related to other Taiwanese Begonia. Begonia palmata (sect. Platycentrum), a rhizomatous diploid species (2n=22) widely distributed in continental Asia previously proposed as a plausible diploid progenitor of the Taiwanese Begonia, however, is unexpectedly placed outside the clade composed of B. longifolia (sect. Sphenanthera), the remaining Taiwanese endemic polyploidy species (TEPS), and some other Asian Begonia of sect. Sphenanthera and sect. Platycentrum. In the cpDNA gene tree, the TEPS are placed in three clades intermixed with species of sect. Sphenanthera. In nuclear gene trees, one copy from B. longifolia (Clade A) and multiple gene copies from each TEPS are placed in four clades (Clade A, B, C and D, respectively) . Based on cpDNA and nuclear gene trees, we hypothesize that four putative diploid progenitors probably are involved in the formation of TEPS. The fi rst stage of polyploidizations resulted in two 2n=38 groups (B. chitoensis and B. taiwaniana groups), each resulting from hybrids between Clade A (likely B. longifolia as maternal parent) and Clade C and between Clade B (as ♀) and clade D, respectively. Begonia formosana (2n=60) likely resulted from polyploidization of the hybrid between B. chitoensis group (as ♀) and B. longifolia (as ♂). The 2n=52 and 86 groups are hypothesized to have originated from polyploidizations and subsequent aneuploidization between the two 2n=38 groups. With the exception of B. longifolia, the exact identity of the other three putative progenitors remains unclear, possibly due to incomplete sampling or extinction after the hybridization events in Taiwan.
rotundifolia has been commonly and traditionally used in the treatment of convulsive or whooping cough since the 17th century. To determine the anti-infl ammatory effect of Drosera species, we examined the effect of extracts of D. rotundifolia, D. tokaiensis and Drosera spatulata on activated T cell membrane-induced infl ammatory gene expression in human mast cells. Iris is a one of the important ornamental fl ower in the world. This genus distributed in Northern hemisphere, and is classifi ed to approximately 250 species. In our investigation on Altai mountains (Altai Republic, Russia), four species of Iris were collected in wild, and observed their chromosome characters by standard Acetic Orcein staining, and three species classifi ed to section Psammiris were characterized their chromosome constructions by using fl uorescence in situ hybridization (FISH). Iris ruthenica, which belong to section Limniris, showed their chromosome number of 2n=80. Iris bloudowii, I. humiris, and I. potaninii, classifi ed to Psammiris, showed the chromosome number of 2n=28, 2n=28 and 2n=22, respectively. Iris bloudowii and I. potaninii did not show any karyomorphological difference among populations. In contrast, I. humiris showed clear unpaired chromosome, and the karyotype differences were appeared among same population. From the result of FISH using 18S and 5S rDNA sequence, the three species of Limniris showed 18S rDNA signals on the terminal region and 5S rDNA regions on the interstitial region of their chromosomes. However, the signal numbers varied among individuals of I. humiris. From the karyomorphic variation in I. humiris, it was considered that I. humiris growing in Altai mountains were inherent genomic variation, because this species grows in the separated sandy and dried aria where the genetic pollution from other Iris species is hard to be occurred. Chrysosplenium L., the Saxifragaceae, is a perennial herbaceous plant found mainly in the wet shaded place in the temperate to the sub-arctic regions of the Northern Hemisphere. This genus consists of 55 to 65 species in the world. Thirty-fi ve species are recognized in China, of which about six species are distributed in Heilongjiang Province. Chromosome studies of this genus have been made in 41 species by numerous authors and documented 30 different chromosome numbers from 2n=12 to ≈120 formed in polyploidy and aneuploidy.
Symposium
The present study reports somatic chromosome characters of three species of Chrysosplenium collected in the fi eld trip to Heilongjiang Province, the People's Republic of China in 2009. Somatic chromosomes of three species of Chrysosplenium collected in Heilongjiang, China were observed. The chromosome number of 2n=12 for C. ramosum, that of 2n=24 for C. sinicum and C. pseudofauriei var. pseudofauriei were observed and verifi ed the previous reports, while that for C. ramosum and C. pseudofauriei var. pseudofauriei in Chinese plants were observed here for the fi rst time. Chromosome characters of three species such as chromosome sizes, chromosome length from the largest to the smallest chromosomes in alignment and centromeric positions of chromosome complement were similar with previous reports; small sizes, bimodal decrease in chromosome length and consisted in median, sub-median and sub-terminal centromeric chromosomes for C. ramosum, and small sizes, mono-modal decrease in chromosome length and consisted of median and submedian centromeric chromosomes for C. sinicum and C. pseudofauriei var. pseudofauriei. 16, 17, 18, 20, 28, and 32 in the members of Allium reported, the commonest one is 2n=16 (122 species), the second one is 2n=14 (48 species), the third one is 2n=32 (23 species), and so on. The basic chromosome numbers in members of Allium have been reported as X=7, 8 and 9.
During the Botanical expedition to the Mongolian and Russian Altai in 2007 and 2008 seven species of Allium were collected in eight sites and taken to cultivation and made chromosome researches in Tokyo University of Agriculture.
As the result, Allium altaicum, A. austrosibilicum, A. senescens and A. vodopjanovae had common chromosome number of 2n=16 (diploid), while A. nutans had 2n=32 (tetraploid), A. eduardii had 2n=16 (diploid), 17 and 32 (tetraploid) and A. rubens had 2n=16 (diploid) and 17. The chromosome number of 2n=17 in A. eduardii and A. rubens could be aneuploidy due to karyomorphological behaviors of chromatins at the stages of resting, mitotic prophase and prometaphase. These fi ndings of aneuploid are new to Allium. Moreover, the karyotype analysis of the above six diploid species were characterized by: (1) the largest chromosomes were 12.2 to 14.4 μm, while smallest chromosomes were 5.9 to 7.4 μm; (2) Relative lengths of the chromosomes did not show much differences, and chromosome constitutions with respect to arm ratio were not seen much differences among those chromosomes;
( 3) On the mitotic metaphase, Daubenya stylosa showed the chromosome number of 2n=32 and tri-modal karyotype (2L+4M+26S). Lachenalia congesta showed 2n=28 and bi-modal (4L+24S). Lachenalia thomasiae showed 2n=14 and gradual decrease in chromosome size from the largest to the smallest. Velthemia capensis showed 2n=44 and bimodal karyotype (6L+38S). Whiteheadia bifolia showed 2n=44 and gradual decrease in chromosome size from the largest to the smallest. Chromosome numbers of Daubenya stylosa, Lachenalia thomasiae and Velthemia capensis were reported here for the fi rst time, and chromosome number of Whitheadia bifolia in this study was different from the previous report.
In some reports, close relationships were shown among these four genera, though there were variations of karyomorphological expressions in these fi ve species studied. Interspecifi c (intra-or inter-generic) cross hybridization were made by hand pollination and embryo-rescue by the ovule culture method. Ovules were harvested within a week and were cultured in vitro in 1/2MS medium with no growth substance. The combinations got success to produce plantlets in axenic culture were listed as follows:
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(1) Chrysanthemum chanetii X C. zawadskii (fi ve plants);
(2) C. chanetii X Leucanthemum vulgare (one plant); (3) C. chanetii X Tanecetum parthenium (three plants); C. zawadskii X Nipponanthemum nipponicum (12 plants); C. grandifl orum cv. 'Soccer-mum Gyro' X C. zawadskii. Hybridization of C. japonicum X L. vulgare by the above procedure but failed at early germination stage. Those plants would be approved as hybrids by chromosome and RAPD analyses. The Drosera spatulata complex consists of diploid, tetraploid and hexaploid populations. To clarify intraspecifi c DNA polymorphism, and to infer the polyploid origin, Drosera spatulata complex and close related species were investigated using random amplifi ed polymorphic DNA (RAPD). The result of RAPD analysis showed that D. rotundifolia and D. tokaiensis clustered more closely than D. spatulata. In contrast, karyomorphological and molecular cytogenetic studies of Drosera spatulata complex and Drosera rotundifolia were carried out using sequential fl uorescent staining with chromomycin A 3 (CMA) and 4',6-diamidino-2-phenylindole (DAPI), and fl uorescence in situ hybridization (FISH). Chromosome numbers of Drosera rotundifolia, Drosera spatulata and Drosera tokaiensis were 2n = 20, 40 and 60, respectively. In FISH with 45S rDNA probe, two signals were detected in Drosera rotundifolia, while four singals were detected in Drosera spatulata and Drosera tokaiensis. In Cucumis sativus L., the polymorphisms of chromosomal band pattern in European type cucumber cultivar 'Borszczagowski' and Japanese type 'Zibai' had been reported, and their difference had been remarkably appeared on the chromosome 7. In this study, we produced intercross F 1 hybrid by cross pollination between Borszczagowski and Zibai, and characterized their mitotic and meiotic chromosome by using fl uorescence staining and fl uorescence in situ hybridization (FISH). By the morphological observation of F 1 hybrid, the F 1 hybrid showed intermediate form of female fl ower and fruit. The chromosome characters of F 1 were identifi ed by CMAband, DAPI-band, 18S, 5S and telomere signals, and its characters were corresponded with Borszczagowski and Zibai. The preparation of meiotic division followed Koo et al. (2010) with some modifi cations. In order to obtain the meiotic division, the material anthers were collected from 2.0-2.6 mm premature male fl owers. The fi xed anthers were macerated by Enzyme solution (0.3% Pectolyase, 0.3% Cytohelicase and 0.3% Cellulase) and sonicated after squashing. The preparation was possible to use for FISH experiment. In the result of FISH, the F 1 hybrid showed clear transferring of target 18S, 5S and telomere loci through meiotic division. Monastyrski', and one Japanese cultivars of 'Zibai' by fl uorescent banding method with chromomycin A 3 (CMA) and 4',6-diamidino-2-phenylindole (DAPI), and fl uorescence in situ hybridization (FISH) with the probes of 5S, 45S rDNA and telomere repeat sequences. Heterochromatic banding polymorphism was found in some chromosomes with CMA and DAPI staining, whereas no chromosomal polymorphism was found in FISH without only chromosome 7. Thus, the FISH allowed us to identify all of homologous chromosomes in each cucumber cultivars, while CMA and DAPI banding showed an easy detection of the polymorphism in cucumber chromosomes, even in close related cultivars between European pickling types. For the past decade we have studied the karyotypic polymorphism of the species collected from the Ryukyu Archipelago, Japan. In this area, the collection sites mostly showed karyotypic polymorphism, with three to ten cytotypes found together within a locality in fi ve islands, at least, however, there were several unique localities with only a single cytotype.
Chairperson: Shuichi Hamatani

Chairperson: Tsuyoshi Motohashi
In 2005, three cytotypes with 2n = 18 (6m), 19 (5m) and 20 (4m) were found in a locality of Tokunoshima Is. named Kinen. In 2009, the three cytotypes were also found, but the cytotype with 2n = 20 (4m) became a major part of the total individuals of the plant in this locality, increasing from ca. 38% to ca. 65%.
On the other hand, in Yonagunijima Is., all plants observed were the same aneuploid with 2n = 16, and they showed karyotypic polymorphism with 2n = 16 (6m), 16 (7m) and 16 (8m) reported by Oginuma et al. (2004) . Among eight localities of this small island, three were mixed with three different karyotypes and the remaining fi ve localities consisted of the single karyotype with 2n = 16 (8m). Since then, no survey of karyotypic polymorphism in this island had been conducted until this year. The frequency of plants with 2n = 16 (8m), which might be the original karyotypic polymorphism in this island, decreased signifi cantly from ca. 27% to ca. 4% in one of the three localities. Thus, it is suggested that the karyotypic polymorphism in a locality may be continuously changing every year, eventually converging upon a single cytotype.
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Commentator: Norikazu Tagashira P. K. Babil 1 , Kenji Irie 1 , Hironobu Shiwachi 1 , Hidekazu Toyohara 1 and Hiroshi Fujimaki 2 ( 1 Graduate School of Agricultural Sciences, Tokyo University of Agriculture; 2 Research Fellow, National Agriculture and Food Research Organization) : Intra-specifi c ploidy variations observed in an Asian collection of water yam, Dioscorea alata L.
Water yam (Dioscorea alata L.) is a staple tuber crop cultivated in the tropical and the sub-tropical regions of Africa and Asia. Ploidy variations are extensively observed among and within Dioscorea species. Especially chromosome numbers of water yam had been reported to vary from 30, 40, 50, 60, 70 , to 80 within the species. The present study aimed at investigating ploidy levels of water yam accessions mostly collected in Asia and grown at the Setagaya farm of Tokyo University of Agriculture. The authors adopted the basic chromosome number of x = 20 according to the recent proposal of Arnau et al. (2009) . Levels of ploidy were identifi ed by the fl ow cytometry with the intra-reference sample which chromosome number was determined by the microscopic observation. 53 (74.7%) of the total 71 accessions were diploids (2n = 2x = 40), 12 (16.9%) triploids (2n = 3x = 60) and 6 (8.5%) tetraploids (2n = 4x = 80). The other chromosome numbers such as 2n = 30, 50 and 70 reported in earlier papers were not recognized in the present investigation. The three ploidy levels of diploid, triploid and tetraploid are considered to dominate within the species of D. alata.
F. Shibata and M. Hizume (Faculty of Education, Ehime University): Human-type telomere sequence presents on cheomosomes in some plants In eukaryote telomere is important structure for maintain chromosome ends. Telomeres were constructed with telomeric repeat and proteins. The nucleotide sequences of telomeric repeat were stable in species and genera. However view in wide vision the nucleotide sequences were variable in eukaryotes. In plants Arabidopsis-type telomeric repeat (TTTAGGG) n are dominant and humantype telomeric repeat (TTAGGG) n were reported in minor taxa. Then the evolution of these telomeric repeat are focused. In this reports, the Arabidopsis-type telomere sequence repeats and human-type telomere sequence repeats were detected on angiosperm and gymnosperm species. In one gymnosperm species and six angiosperm species both Arabidopsis-type and human-type telomeric repeat signals were detected. Three gymnosperm species and 13 angiosperm species show only signals of Arabidopsis-type telomeric repeat. In six angiosperm species only human-type telomeric repeat signals were detected. The co-localization of Arabidopsis-type and human-type telomeric repeat is major in plant species. This might be a clue of understanding the evolution of telomeric repeat.
